Evidence for histamine as a transmitter in rat carotid body sensor cells.
Carotid bodies harboring sensor cells for oxygen have a strategic location at the bifurcation of the carotid artery, which supplies the brain. Upon arterial hypoxia they transmit signals to the respiratory center, which increases the frequency of breathing. Dopamine is considered as the predominant transmitter of the rat carotid body sensor cells. Here we show that the rat carotid body sensor cells are the first cell type known to have the complete apparatus to synthesize, store and release both dopamine and histamine. The tyrosine hydroxylase positive dopaminergic sensor cells of juvenile rats express the histamine biosynthesis enzyme, histidine decarboxylase. Moreover, the sensor cells have not only vesicular monoamine transporter 1 (VMAT1) transporting catecholamines but also VMAT2, which is highly specific for histamine. Additionally, we found that these cells possess components of the neuroendocrine exocytosis apparatus, synaptosome-associated protein of 25 kDa (SNAP 25) and syntaxin1. The amount of histamine determined in the rat carotid body (164 pmol/carotid body) is more than 10-fold higher compared with that of dopamine. As a main effect, hypoxia significantly increased histamine release from isolated rat carotid bodies as it has been shown for dopamine. Finally, RT-PCR experiments indicate the presence of histamine receptors H1, H2 and H3 in the carotid body. Our data suggest that histamine is synthesized, stored and released upon hypoxia by dopaminergic sensor cells of the rat carotid body.